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FOR TRIANGLE, ELECTRIC 
CURRENTS ARE CALCULATED 
FROM VERTEXES TO 
OPPOSITE SIDE DIRECTIONS 



FOR .QUADRILATERAL, 
ELECTRIC CURRENTS IN 
OPPOSITE SIDE 
DIRECTIONS ARE 
CALCULATED 



FIG. 1 



PRIOR ART 



FOR TRIANGLE, ELECTRIC 
CURRENT FLOWS UNEVENLY, 
AND PROPAGATION DELAY 
OCCURS 

(ANALYSIS ACCURACY^ LOW) 



FOR QUADRILATERAL, 
ELECTRIC CURRENT 
SMOOTHLY FLOWS 
(ANALYSIS ACCURACY « HIGH) 



FIG. 2A prior art FIG. 2B prior art 



EXTRACTING SURFACE 
DATA OF METAL CABINET 
FROM THREE-DIMENSIONAL 
DATA OF ELECTRIC 
CIRCUIT DEVICE 


— ► 


PARTITIONING SURFACE 
CORRESPONDING TO 
SURFACE DATA INTO 

QUADRILATERAL MESHES 


• — ► 


OUTPUTTING DATA 
PARTITIONED INTO 
MESHES TO 
ELECTROMAGNETIC FIELD 
INTENSITY CALCULATING 
DEVICE 
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INPUT DATA GENERATING H 
DEVICE 



ELECTROMAGNETIC FIELD 
INTENSITY CALCULATING DEVICE 



m 
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IMPEDANCE CALCULATING UNIT 



CURRENT DISTRIBUTION 
CALCULATING UNIT 



ELECTROMAGNETIC FIELD f 
CALCULATING UNIT 
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DISPLAY UNIT 



KEYBOARD/MOUSE INPUT 
UNIT 
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CAD DATA FILE 
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THREE-DIMENSIONAL 
STRUCTURE DATA READING 
UNIT 



SAME SURFACE 
EXTRACTING UNIT 



4-POINT BLOCK SURFACE 
EXTRACT I NG/MESH 
PARTITIONING UNIT 
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CONTIGUOUS SURFACE 
POINT SHARING UNIT 



MESH SHAPE ALIGNING 
UNIT 



MESH DATA WRITING UNIT 



MEMORY UNIT 



MESH DATA FILE 
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FIG. 6 



NAME SUMMARY 

ENTITY ID SURFACE NUMBER OF B-SPLINE CURVED SURFACE 

K1 SUPERSCRIPT OF TOTAL SUM SYMBOL IN S DIRECTION 

K2 SUPERSCRIPT OF TOTAL SUM SYMBOL IN T DIRECTION 

M1 ORDER OF BASE FUNCTION 

M2 ORDER OF BASE FUNCTION 

PROP1 PARAMETER 1 INDICATING STATE OF CURVED SURFACE 

PR0P2 PARAMETER 2 INDICATING STATE OF CURVED SURFACE 

PROP3 PARAMETER 3 INDICATING STATE OF CURVED SURFACE 

PR0P4 PARAMETER 4 INDICATING STATE OF CURVED SURFACE 

PROP5 PARAMETER 5 INDICATING STATE OF CURVED SURFACE 

S(-M1) NOT SEQUENCE VALUE IN S DIRECTION 

T(-M2) NOT SEQUENCE VALUE IN T DIRECTION 

W(0,0) WEIGHT 

X(O.O) SPATIAL COORDINATE VALUE OF EACH CONTROL POINT(X) 

Y(O.O) SPATIAL COORDINATE VALUE OF EACH CONTROL POINT(Y) 

Z (0, 0) SPAT I AL COORD I NATE VALUE OF EACH CONTROL PO I NT (Z) 

U(0) START VALUE IN S DIRECTION 

U(1) END VALUE IN S DIRECTION 

V(0) START VALUE IN T DIRECTION 

V(1) END VALUE IN T DIRECTION 
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SURFACE ON FRONT SAME SURFACE AS 

OR BACK SELECTED SURFACE 



FIG. 9 




FIG. 11 
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CLICKING REFERENCE 
SURFACE WITH MOUSE 



S2 



SELECTING REFERENCE SURFACE 



EXTRACTING REFERENCE SURFACE 
(INITIAL PROCESS TARGET SURFACE) OR 
SURFACE CONTIGUOUS TO PROCESS TARGET 
SURFACE 



S3 



JOUTPUTTING SURFACE 
1 DATA 



CALCULATING BARYCENTER OF SURFACE AND 
NORMAL 



CALCULATING VECTOR IN DIRECTION ^S6 
OPPOSITE TO NORMAL ;? 



SEARCHING FOR SURFACE WHICH P 
INTERSECTS OPPOSITE DIRECTION VECTOR 




OUTSIDE TOLERANCE 



SETTING REMOVAL FLAG FOR 
INTERSECTING SURFACE 



SETTING REMOVAL 
FLAG FOR PROCESS 
TARGET SURFACE 



SETTING REMOVAL FLAG FOR 
PROCESS TARGET SURFACE 
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SELECTING REFERENCE SURFACE DETERMINED TO BE 

SURFACE SAME SURFACE AS REFERENCE 

SURFACE 



FIG. 15 



SELECTED REFERENCE 
SURFACE 



NORMAL VECTOR AT 
BARYCENTER 




REMOVING SURFACE 
WHICH INTERSECTS 
OPPOSITE DIRECTION 
VECTOR 



VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 



FIG. 



NORMAL VECTOR 
AT BARYCENTER 



OS 




REMOVING SURFACE 
WHICH INTERSECTS 
OPPOSITE DIRECTION 
VECTOR 

VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 



FIG. 17 



VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 




NORMAL VECTOR 
AT BARYCENTER 



HF SURFACE INTERSECTING 
OPPOSITE DIRECTION VECTOR IS 
SURFACE WHICH HAS ALREADY 
DETERMINED TO BE SAME 
SURFACE, SIDE C ITSELF IS 
REMOVED 
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SURFACES A AND B ARE 
FINALLY DETERMINED 
TO BE SAME 




NORMAL VECTOR 
AT BARYCENTER 

IF SURFACE INTERSECTING 
OPPOSITE DIRECTION VECTOR 
IS SURFACE WHICH HAS 
;, ALREADY BEEN REMOVED, 
i SIDE D ITSELF IS REMOVED 



VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 



FIG. 19 




SELECTING REFERENCE SURFACE DETERMINED TO BE 

SERFACE SAME SURFACE AS REFERENCE 

SURFACE 
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SELECTED REFERENCE 
SURFACE 



NORMAL VECTOR AT 
.BARYCENTER 



REMOVING SURFACE WHICH 
INTERSECTS OPPOSITE 
DIRECTION VECTOR 




VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 



FIG. 21 



NORMAL VECTOR AT BARYCENTER 

REMOVING SURFACE 
WHICH INTERSECTS 
OPPOSITE DIRECTION 
VECTOR 



VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 



FIG. 22 



VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 
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NORMAL VECTOR AT 
BARYCENTER 



DISTANCE TO INTERSECTING 



•X- 

IF DISTANCE TO SURFACE WHICH 
INTERSECTS OPPOSITE DIRECTION 
VECTOR IS LONGER THAN TOLERANCE, 
SIDE C ITSELF IS REMOVED 



FIG. 23 



VECTOR IN DIRECTION 
OPPOSITE TO NORMAL 



SURFACES A AND B ARE 
FINALLY DETERMINED 
TO BE SAME SURFACES 




DISTANCE TO INTERSECTING 
SURFACE 



IF DISTANCE TO 
SURFACE WHICH 
INTERSECTS OPPOSITE 
DIRECTION VECTOR IS 
LONGER THAN 
TOLERANCE, SIDE D 
^ITSELF IS REMOVED 

t 

^NORMAL VECTOR 
AT BARYCENTER 



FIG. 24 




CALCULATING DISTANCE FROM BARYCENTER L-S24 
TO CONTROL POINT > 



RECOGNIZING CONTROL POINT WHOSE 
DISTANCE IS LONGEST AS REFERENCE 
POINT (REFERENCE FOR EXTRACTING NEXT 
CONTROL POINT) 



r 
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SEQUENTIALLY EXTRACTING ALL OF 
CONTROL POINTS WITHIN RANGE, WHICH 
CENTERS BARYCENTER, OF 180 DEGREES 
FROM REFERENCE POINT 
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CALCULATING AREA OF TRIANGLE 
CONFIGURED BY EXTRACTED CONTROL 
POINT, BARYCENTER, AND REFERENCE 

point 
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RECOGNIZING CONTROL POINT HAVING 
LARGEST TRIANGLE AREA AS NEXT 
REFERENCE POINT 
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CALCULATING PARTITIONING 
NUMBER OF 4 SIDES 
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PARTITIONING BLOCK FOR 
OPPOSITE SIDES 
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STORING MESH DATA 



] ► ! MESH DATA~ 
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FIRST REFERENCE POINT 
WHOSE DISTANCE FROM 
BARYCENTER IS DETERMINED 
TO BE LONGEST 



BARYCENTER 




SECOND VERTEX OF 
4- POINT BLOCK 



RANGE OF 180 DEGREES 
FROM REFERENCE POINT A 



FIG. 26 



THIRD VERTEX OF 
4- POINT BLOCK 



RANGE OF 180 
DEGREES FROM 
REFERENCE POINT B 



FIG. 27 



PATCH 

(QUADRILATERAL MESH) 




FIG. 30 



COORDINATE SPECIFICATION DATA OF POLYGON VERTEX: Sooint 

<KEYWORD ■ STATEMENT 
$point 

<DATA • STATEMENT> 
U Point no. POINT NUMBER 

O XX COORDINATE VALUE 

O Y Y COORDINATE VALUE 

W\ l Z COORDINATE VALUE 

S\ <DESCRIPTION EXAMPLE> 

m $point 
PC 1 0.035 0.012 0.8 

SI 

b SPECIFICATION DATA OF POLYGON CONFIGURING POINT: $pjtch 

M> 

m <KEYW0RD ■ STATEMENT 

Ci $patch 

r <DATA ■ STATEMENT> 

p'i Patch no. PATCH NUMBER 

Point 1 POINT NUMBER WHICH BECOMES FIRST CONFIGURING POINT OF PATCH 
Point 2 POINT NUMBER WHICH BECOMES SECOND CONFIGURING POINT OF PATCH 
Point 3 POINT NUMBER WHICH BECOMES THIRD CONFIGURING POINT OF PATCH 
Point 4 POINT NUMBER WHICH BECOMES FOURTH CONFIGURING POINT OF PATCH 
DESCRIPTION EXAMPLD 
$patch 

1 10 11 12 13 



FIG. 3 1 
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CONNECTING SIDES 
OF SURFACES 



INTERVAL WITHIN TOLERANCE 



33 




FIG. 3 4 




FIG. 35 




DISTRIBUTED AS PORTABLE 
STORAGE MEDIUM 55 



FIG. 3 6 



